I n last April I had the honour of presenting to the Society a paper containing expressions for the variations of the elliptic constants in the theory of the motions of the planets. The stability of the solar system is established by means of these expressions, if the planets move in a space absolutely devoid of any resistance*, for it results from their form that however far the ap proximation be carried, the eccentricity, the major axis, and the tangent of the inclination of the orbit to a fixed plane, contain only periodic inequalities, each of the three other constants, namely, the longitude of the node, the longi- MDCCCXXXI.
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tude of the perihelion, and the longitude of the epoch, contains a term which varies with the time, and hence the line of apsides and the line of nodes revolve continually in space. The stability of the system may therefore be inferred, which would not be the case if the eccentricity, the major axis, or the tangent of the inclination of the orbit to a fixed plane contained a term varying with the time, however slowly.
The problem of the precession of the equinoxes admits of a similar solution; of the six constants which determine the position of the revolving body, and the axis of instantaneous rotation at any moment, three have only periodic inequalities, while each of the other three has a term which varies with the time. From the manner in which these constants enter into the results, the equilibrium of the system may be inferred to be stable, as in the former case. Of the constants in the latter problem, the mean angular velocity of rotation 
71-1 de=~l r ( a ) {^T^e + &c* } ( l -e 2)dy
The major axis decreases perpetually, the eccentricity diminishes perpetually until it reaches zero, while the perihelion retains the same mean position, and the longitude of the epoc value. I stated inadvertently in the former part of this paper, p. 340, that the variations of the eccentricity are all periodical. may be considered analogous to the mean motion of a planet, or its major a x is; the geographical longitude, and the cosine of the geographical latitude of the pole of the axis of instantaneous rotation, to the longitude of the perihelion and the eccentricity; the longitude of the first point of Aries and the obliquity of the ecliptic, to the longitude of the node and the inclination of the orbit to a fixed plane; and the longitude of a given line in the body revolving, passing through its centre of gravity, to the longitude of the epoch. By the stability of the system I mean that the pole of the axis of rotation has always nearly the same geographical latitude, and that the angular velocity of rotation, and the obliquity of the ecliptic vary within small limits, and periodically. These questions are considered in the paper I now have the honour of submitting to the Society. It remains to investigate the effect which is produced by the action of a resisting m edium ; in this case the latitude of the pole of the axis of rotation, the obliquity of the ecliptic, and the angular velocity of rotation might vary considerably, although slowly, and the climates undergo a con siderable change.
The co-efficients of the terms in the development of multiplied by the squares and products of the eccentricities, are susceptible of very great sim plification, in consequence of the equations of condition which obtain between the quantities of which the general symbol is b. I have now given the de velopment of R, as far as the terms depending upon the squares and products of the eccentricities, in its simplest form. See p. 30. I have also given methods of obtaining the inequalities of the radius vector, of longitude, and of latitude in the planetary theory. The expressions in this paper differ in form from those of L a p l a c e , but their identity may be shown by means of equations of condition which obtain between some of the quan tities involved.
I have taken as a numerical example, the calculation of the co-efficients of some of the inequalities in the theory of Jupiter, disturbed by Saturn. A dp + (C -B) q r d t a s -2~d * ^(Ac + A c') cos + + « ) + (* -Ac') cos j-
The equations which were given p. 21, may still be considered as afford ing a solution of the problem by making the constants n, c, y, a, and From the preceding expressions it may be inferred that n = constant.
-= series of cosines without any constant quantity, unless the mean mo-tion of rotation is commensurate to the mean motion of revolution of the luminary M'.
= series of sines without any constant quantity, except in a similar case.
c being equal to a constant -f-a series of sines.
l y = a series of sines without any constant quantity.
d -^ = a series of cosines -f a constant quantity.
= a series of cosines + a constant quantity.
In the general case where A is not equal to n = constant -{-series of cosines.
The form of the preceding expressions is not affected however, for the ap proximation may be carried so that except in the case of commensurability above mentioned, the mean motion of rotation being also nearly twice the mean motion of the planet M' in its orbit or greater, n = constant + series of cosines without any constant quantity multi plied by the time. c = constant -f-series of sines or cosines without any constant quantity multiplied by the time. eo = constant -f series of cosines without any constant quantity multi plied by the time. y = constant + series of cosines or sines + a constant quantity multi plied by the time. yp0 = constant + series of sines -f-a constant quantity multiplied by the time. < po = constant + series of sines + a constant quantity multiplied by the time. The constant quantity multiplied by the time in the value of \p0 is the pre cession of the equinox.
If z' = 0, (which amounts to taking for the fixed plane the orbit of the planet M',) and ri be its mean motion, then neglecting the eccentricity, x' = a! cos n! t, y 1 = a' sin ri t, r' = a', So that the part of R which is independent of nt, ntt = m' { -k + 2 « 7 (si"'7 -M r 1-) + £^h'*e''cos (C T -"1)} '
[2] 
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| -{ (t a n 2 + t a n 2 -2 tan q tan i2cos (r, -g4 e * cos (t + 2 *) -^ -4 e? cos (3 t + 2 2) -g j ^5 e,2 cos (< -2 *) In order to obtain the values of the coefficients of the inequalities from these equations when the cubes of the eccentricities are neglected, as has been the case throughout, the values of r0, r4,r 2, r3, r4, r5, found from the first six equa tions by neglecting the terms multiplied by e2, may be substituted in the suc ceeding equations, which will then serve to determine r6, r8, r9, &c. and these values of r6, r8, r9, &c. being substituted in the terms multiplied by e2, of the equations which determine rl9 r2, r3, r4, &c. more accurate values of those quan tities may be obtained. All the other coefficients of which the general sym bol is r with a numerical index at foot, may then be obtained in succession without any difficulty. The quantities of which the general symbol is q, and which refer to the terms in the development of R multiplied by the eccentricities, admit of similar reductions; so that # ~ 7 _L ^ 7 V 3,0 V 3'1 2 a* ' 3,1.
Considering only the terms in 2 f dR + of which the n t e -vr, and n t + e -or, These results evidently agree with those given in the M6canique Celeste, vol. i. p. 279, with the exception of the sign in the value of f marked with an asterisk, which I think requires alteration in that work.
Finally, neglecting the quantities multiplied by , which may be made to depend upon the secular inequalities of the constants e, sr, &c., and the squares of the eccentricities. The expression for the tangent of the latitude has already been given, p. 49.
When the latitude is reckoned from the plane of the orbit of the planet P, the following terms must be added, in the general case where / is not equal to zero, to that expression; In the notation of the M£c. Cel. vol. iii. p. 120. n = nlv, n/ = nv.
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